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PROBLEM TO BE SOLVED: To shorten the cleaning time in 
substrate processing equipment employing microwave plasma. 
SOLUTION: In the cleaning method of substrate processing 
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holding a substrate to be processed when microwave plasma 
processing equipment 10 is cleaned by introducing cleaning gas 
and exciting the cleaning gas with microwave plasma. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The processing container formed with the outer wall, 

The maintenance base holding a processed substrate which was prepared into said processing container 
and connected to the RF generator, 

The exhaust port which exhausts said processing container, 

The microwave transparency aperture prepared as said some of outer walls on said processing container 
so that said processed substrate might be met, 

The microwave antenna to which the microwave power source established on said microwave transparency 
aperture was connected electrically, 

The plasma gas feed zone which supplies plasma gas into said processing container. 

It is the cleaning approach of the substrate processor which consists of a raw gas feed zone prepared so 
that said processed substrate might be met between said processed substrate on said maintenance base, 
and said microwave transparency aperture. 

The gas installation process which introduces cleaning gas into said processing container, 

The plasma excitation process which introduces microwave into said processing container and carries out 

plasma excitation into said processing container from said microwave antenna is included, 

The cleaning approach of the substrate processor characterized by including the bias impression process 

of furthermore impressing high-frequency power to said maintenance base from said RF generator. 

[Claim 2] 

Said raw gas feed zone is the cleaning approach of the substrate processor according to claim 1 
characterized by being constituted by the conductive ingredient and grounded. 
[Claim 3] 

Said microwave antenna is the cleaning approach of the substrate processor according to claim 1 or 2 
characterized by consisting of a dielectric prepared between the body of an antenna for which electric 
power is supplied by the coaxial waveguide, and which has opening, the microwave radiation side which has 
two or more slots established so that said opening might be covered on said body of an antenna, and said 
body of an antenna and said microwave radiation side. 
[Claim 4] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-3 
characterized by including oxygen ] in any 1 term. 
[Claim 5] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-4 
characterized by including hydrogen ] in any 1 term. 
[Claim 6] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-5 
characterized by including H20 ] in any 1 term. 
[Claim 7] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-6 
characterized by including a fluorine compound ] in any 1 term. 
[Claim 8] 



Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-7 
characterized by being introduced from said plasma gas feed zone formed between said microwave 
antennas and said raw gas feed zones ] in any 1 term. 
[Claim 9] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-8 
characterized by being introduced from said raw gas feed zone ] in any 1 term. 
[Claim 10] 

Said cleaning gas is the cleaning approach of a substrate processor given [ among claims 1-9 
characterized by etching and removing the deposit which was dissociated by the RF plasma excited by said 
microwave plasma and said high-frequency power, became a reaction kind, and was deposited on the 
interior of said processing container with said reaction kind ] in any 1 term. 
[Claim 11] 

Said deposit is the cleaning approach of the substrate processor according to claim 10 characterized by 
including the fluoridation carbon film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

--[0001] - 

[field of the Invention] 

Generally especially this invention relates to microwave plasma treatment equipment with respect to 

plasma treatment equipment. 

[0002] 

A plasma treatment process and plasma treatment equipment are close to 0.1 micrometers called the so- 
called deep submicron component in recent years or a deep subquarter micron component, or are the 
overly indispensable technique for manufacture of a detailed-ized semiconductor device, and manufacture 
of the high resolution flat-surface display containing a liquid crystal display of having the gate length not 
more than it. 
[0003] 

Although the excitation method of more various plasma than before is used as plasma treatment equipment 
used for manufacture of a semiconductor device or a liquid crystal display, parallel monotonous mold high- 
frequency excitation plasma treatment equipment or inductive-coupling mold plasma treatment equipment 
is especially common. However, the plasma formation of plasma treatment equipment of these former is 
uneven, and since the field where electron density is high is limited, performing a uniform process over the 
whole processed substrate surface, big processing speed, i.e., throughput, has the difficult trouble. 
Especially this problem becomes serious when processing the substrate of a major diameter. And with the 
plasma treatment equipment of these former, since electron temperature is high, a damage arises in the 
semiconductor device formed on a processed substrate, and that the metal contamination by sputtering of 
a processing interior wall is large etc. has some essential problems. For this reason, it is becoming difficult 
to fill the severe demand to the further detailedHzing of a semiconductor device or a liquid crystal display 
and improvement in the further productivity with conventional plasma treatment equipment. 
[0004] 

The microwave plasma treatment equipment using the high density plasma excited by microwave electric 
field on the other hand, without using a direct-current magnetic field conventionally is proposed. For 
example, microwave is emitted in a processing container from the plane antenna (radial line slot antenna) 
which has the slot of a large number arranged so that uniform microwave might be generated, and the 
plasma treatment equipment of a configuration of ionizing the gas in a vacuum housing by this microwave 
electric field, and exciting the plasma is proposed. 
[0005] 

It is possible to be able to realize a high plasma consistency over the large field directly under an antenna 
with the microwave plasma excited by such technique, and to perform uniform plasma treatment for a short 
time. And with the microwave plasma formed by this technique, in order to excite the plasma by microwave, 
electron temperature is low, and damage metallurgy group contamination of a processed substrate can be 
avoided. Since the still more uniform plasma also on a large area substrate can be excited easily, it can 
respond also to the production process of a semiconductor device and the manufacture of a large-sized 
liquid crystal display using the diameter semi-conductor substrate of macrostomia easily. 
[0006] 

[Description of the Prior Art] 



Drawin g 1 (A) and (B) show the configuration of the conventional plasma treatment equipment 100 using 
this radial line slot antenna. However, it is drawing in which drawing 1 (A) shows the sectional view of 
plasma treatment equipment 100, and drawing 1 (B) shows the configuration of a radial line slot antenna. 
[0007] 

With reference to drawing 1 (A), plasma treatment equipment 100 has the processing room 101 exhausted 
from two or more exhaust air ports 1 16, and the maintenance base 1 15 holding the processed substrate 
1 14 is formed all over said processing room 101. Since uniform exhaust air of said processing room 101 is 
realized, space 101 A is formed in the perimeter of said maintenance base 1 15 in the shape of a ring, it is 
regular intervals like, namely, said processing room 101 can be exhausted to homogeneity through said 
space 101 A and the exhaust air port 1 16 by [ which open said two or more exhaust air ports 116 for free 
passage to said space 101 A ] forming in axial symmetry to a processed substrate. 
[0008] 

On said processing room 101, the tabular shower plate 103 which it became [ plate ] a location 
corresponding to the processed substrate 114 on said maintenance base 115 from the low loss dielectric, 
^dTiadTnu^hT^ walls^of said processing room 101 is formed through 

the seal ring 109, and the cover plate 102 which consists of a low loss dielectric still as well as the outside 
of said shower plate 103 is formed through another seal ring 108. 
[0009] 

The path 104 of plasma gas is formed in the top face at said shower plate 103, and each of two or more of 
said openings 107 is formed so that it may be open for free passage to said plasma gas path 104. 
furthermore, inside said shower plate 103 The supply path 108 of the plasma gas which is open for free 
passage to the plasma gas supply port 105 established in the outer wall of said processing container 101 is 
formed. The plasma gas supplied to said plasma gas supply port 105, such as Ar and Kr Said opening 107 is 
supplied through said path 104 from said supply path 108, and it is substantially emitted to space 101B of 
said shower plate 103 directly under of said processing container 101 interior by uniform concentration 
from said opening 107. 
[0010] 

On said processing container 101, further, it estranges 4-5mm from said cover plate 102, and the radial line 
slot antenna 1 10 which has the radial plane shown in drawing 1 (B) is formed in the outside of said cover 
plate 102. It connects with the external source of microwave (not shown) through coaxial waveguide 1 10A, 
and said radial line slot antenna 110 excites the plasma gas emitted to said space 101B by the microwave 
from said source of microwave. Atmospheric air is filled up with the clearance between said cover plate 
102 and the radial plane of the radial line slot antenna 110. 
[0011] 

Said radial line slot antenna 110 Flat disk-like body of antenna 1 10B connected to the outside waveguide 
of said coaxial waveguide 1 10A, It consists of radiation plate 1 10C which had slot 1 10b of a large number 
which intersect perpendicularly with much slot 1 10a and this which were formed in opening of said body of 
antenna 1 10B, and which show drawing 1 (B) formed. Between said body of antenna 1 10B, and said 
radiation plate 1 10C, late phase plate 1 10D which thickness becomes from a fixed dielectric plate is 
inserted. 
[0012] 

In the radial line slot antenna 110 of this configuration, although the microwave to which electric power was 
supplied from said coaxial waveguide 1 10 advances between body of antenna 1 10B of the shape of said 
disk, and radiation plate 110C with breadth to radial, wavelength is compressed by operation of said late 
phase plate 110D in that case, then, the wavelength of the microwave which does in this way and advances 
to radial — corresponding — said slots 1 10a and 1 10b — concentric circular — and the plane wave which 
has a circularly-polarized wave can be substantially emitted in the perpendicular direction by forming so 
that it may intersect perpendicularly mutually at said radiation plate 1 10C. 
[0013] 

The uniform high density plasma is formed in space 101B of said shower plate 103 directly under by using 
this radial line slot antenna 110. Thus, the metal contamination which electron temperature is low, 
therefore a damage does not arise in the processed substrate 114, and originates in sputtering of the 
container wall of the processing container 101 does not produce the formed high density plasma. 
[0014] 



With the plasma treatment equipment 100 of drawin g 1 , further between said shower plates 103 and 
prpcessed substrates 1 14 among said processing container 101 The structure 1 1 1 is formed, the 
conductor which had the nozzle 1 13 of a large number which supply raw gas through the raw gas path 112 
formed into said processing container 101 from the external source of raw gas (not shown) formed the 
raw gas with which each of said nozzle 113 was supplied — said conductor — it emits to space 101C 
between the structure 111 and the processed substrate 114. namely, said conductor — the structure 1 1 1 
functions as a raw gas feed zone, the conductor which constitutes said raw gas feed zone — opening of 
magnitude which passes efficiently the plasma formed in said space 101B among said adjoining nozzles 113 
and 113 by diffusion from said space 101B to said space 101C is formed in the structure 111. 
[0015] 

Then, when raw gas is emitted to said space 101 C through said nozzle 113 from said raw gas feed zone 
1 1 1 in this way, the emitted raw gas is excited by the high density plasma formed in said space 101B, and 
it is performed, without [ without uniform plasma treatment moreover makes efficient and a high speed 
damage the component structure on a substrate and a substrate on said processed substrate 114, and ] 
pohuting^a substrate. The microwave" emitted 110 on the other hand is 

prevented by said raw gas feed zone 1 1 1 which consists of a conductor, and does not damage the 
processed substrate 114. 
[0016] 

It is also possible to perform reactive ion etching to said processed substrate 1 14 by there being plasma 
oxidation processing, plasma nitriding treatment, plasma acid nitriding treatment, plasma-CVD processing, 
etc. as substrate processing which can be carried out with said plasma treatment equipment 100, supplying 
etching gas to said space 1 01 B from said nozzle 1 1 3 of said raw gas feed zone 1 1 1 , and impressing high- 
frequency voltage to said maintenance base 115 from RF generator 115A. 
[0017] 

Moreover, when performing membrane formation processings which form membranes on the processed 
substrate 114, such as plasma-CVD processing, using said plasma treatment equipment 100, a deposit 
accumulates on said processing container 101 interior in the case of membrane formation processing. For 
example, if. as for a long duration line, said deposit accumulates membrane formation processing, it will 
exfoliate from the part which said deposit deposited, and will become the factor which particle etc. 
generates. 
[0018] 

Therefore, the cleaning which removes said deposit periodically is needed. 
[0019] 

[Patent reference 1] 

JP,9-63793,A 

[0020] 

[Patent reference 2] 

JP,2002-57106,A 

[0021] 

[Patent reference 3] 

JP.2002-57149,A 

[0022] 

[Problem(s) to be Solved by the Invention] 

For example, when performing said cleaning, cleaning gas is introduced from said shower plate 103, by 
carrying out microwave plasma excitation, said cleaning gas is dissociated and there is a method of etching 
and removing said deposit. 
[0023] 

However, in cleaning by the above mentioned microwave plasma, the etch rate for being unable to remove 

said deposit completely or removing it is slow, and cleaning may take time amount. 

[0024] 

For example, since only the plasma which the microwave plasma is not excited and is diffused from said 
space 101B since microwave does not arrive exists, the lower part, i.e., said space 101C, of said raw gas 
feed zone 111, a plasma consistency is low and electron temperature is low. 
[0025] 



For this reason, in cleaning by the microwave plasma which said deposit deposited on the part which faces 
said space 101C described above, it is not etched or the problem that an etch rate is slow arises. 
[0026] 

The etch rate of the deposit to the side which faced said space 1 01 C of said raw gas feed zone 1 1 1 , and 
the deposit of a part facing said space 101C of the internal surface of said processing container 101 was 
specifically slow, and it was difficult to clean a deposit completely also about the deposit of said 
maintenance base 115 side-attachment-wall side. 
[0027] 

So, it aims at offering the cleaning approach of the new and useful substrate processor which solved the 

above-mentioned problem in this invention. 

[0028] 

The concrete technical problem of this invention is offering the cleaning approach of the new substrate 
processor which can shorten cleaning time amount by cleaning efficiently in the substrate processor which 
used the microwave plasma. 
[Q029j 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem in this invention, 
It -indicated to claim 1, 

The processing container formed with the outer wall. 

The maintenance base holding a processed substrate which was prepared into said processing container 
and connected to the RF generator, 

The exhaust port which exhausts said processing container, 

The microwave transparency aperture prepared as said some of outer walls on said processing container 
so that said processed substrate might be met, 

The microwave antenna to which the microwave power source established on said microwave transparency 
aperture was connected electrically, 

The plasma gas feed zone which supplies plasma gas into said processing container, 

It is the cleaning approach of the substrate processor which consists of a raw gas feed zone prepared so 
that said processed substrate might be met between said processed substrate on said maintenance base, 
and said microwave transparency aperture, 

The gas installation process which introduces cleaning gas into said processing container, 

The plasma excitation process which introduces microwave into said processing container and carries out 

plasma excitation into said processing container from said microwave antenna is included, 

the cleaning approach of the substrate processor characterized by including the bias impression process of 

furthermore impressing high-frequency power to said maintenance base from said RF generator 

moreover 

It indicated to claim 2, 

the cleaning approach of the substrate processor according to claim 1 characterized by for said raw gas 
feed zone being constituted by the conductive ingredient, and grounding it — moreover 
It indicated to claim 3, 

said body [ for which electric power is supplied to said microwave antenna by the coaxial waveguide / 
which has opening ] of antenna, and body top of an antenna — said opening — a wrap — the cleaning 
approach of the substrate processor according to claim 1 or 2 characterized by consisting of a dielectric 
prepared between the microwave radiation side which has two or more slots established like, and said body 
of an antenna and said microwave radiation side — moreover 
It indicated to claim 4, 

the cleaning approach of a substrate processor given [ among claims 1-3 characterized by said cleaning 
gas containing oxygen ] in any 1 term — moreover 
It indicated to claim 5, 

the cleaning approach of a substrate processor given [ among claims 1-4 characterized by said cleaning 
gas containing hydrogen ] in any 1 term — moreover 
It indicated to claim 6, 

the cleaning approach of a substrate processor given [ among claims 1-5 characterized by said cleaning 
gas containing H20 ] in any 1 term — moreover 



It indicated to claim 7, 

the cleaning approach of a substrate processor given [ among claims 1-6 characterized by said cleaning 
gas containing a fluorine compound ] in any 1 term — moreover 
It indicated to claim 8, 

the cleaning approach of a substrate processor given [ among claims 1-7 characterized by introducing said 
cleaning gas from said plasma gas feed zone formed between said microwave antennas and said raw gas 
feed zones ] in any 1 term — moreover 
It indicated to claim 9, 

the cleaning approach of a substrate processor given [ among claims 1-8 characterized by introducing said 
cleaning gas from said raw gas feed zone ] in any 1 term — moreover 
It indicated to claim 10, 

the cleaning approach of a substrate processor given [ among claims 1-9 characterized by etching and 
removing the deposit which said cleaning gas was dissociated by the RF plasma excited by said microwave 
plasma and said high-frequency power , became a reaction kind , and was deposited on the interior of said 
processing container with said reaction kind ] in any 1 term — moreover 
It indicated to claim 11, 

Said deposit is solved by the cleaning approach of the substrate processor according to claim 10 

characterized by including the fluoridation carbon film. 

[Function] 

According to this invention, in the substrate processor using microwave, it becomes possible to increase 
the etch rate of a deposit and to shorten cleaning time amount by impressing high-frequency power to the 
maintenance base of a processed substrate, while using the microwave plasma, at the time of the cleaning 
which removes the deposit deposited in membrane formation processing. 
[0030] 

[Embodiment of the Invention] 

Next, the gestalt of operation of this invention is explained concretely. 
[The 1st example] 

First, the concrete example in the case of performing plasma-CVD processing and forming membranes to 
the processed machine substrate 114 as an example of the substrate processing by the plasma treatment 
equipment 100 described above by drawing 1 , is shown below. 
[0031] 

When forming an insulator layer on the processed substrate 114 by plasma-CVD processing in the case of 
the above mentioned plasma treatment equipment 100, it is possible to form a nitride (SiN film) by using 
SiH4 for plasma gas for silicon oxide (Si02 film) similarly by using SiH4 at 02, Ar f and raw gas at N2, Ar, 
and raw gas at plasma gas. 
[0032] 

Furthermore, it is possible to form the fluoridation carbon film (CxFy film) by using similarly the gas of a 

fluorocarbon system, C4F8 [ for example, ], for plasma gas at Ar, H2, and raw gas. 

[0033] 

When performing membrane formation processing which was described above, the silicon oxide described 
above also in said processing container 101, a nitride, the fluoridation carbon film, etc. serve as a deposit 
like the processed substrate 114 top, and it deposits. 
[0034] 

If said deposit is accumulated, since it will exfoliate from said processing container 101 interior and will 
become the cause of particle generating, there is the need of cleaning periodically. Then, the cleaning 
approach by this invention is enforced and a deposit which cleaned and described above the inside of said 
processing container 101 is removed. 
[0035] 

Next, the concrete cleaning approach of said plasma treatment equipment 100 is shown below. 
[0036] 

Drawing 2 is a flow chart which shows the cleaning approach of the substrate processor by the 2nd 
example of this invention. In the case of this example, how to clean the above mentioned fluoridation 
carbon film is explained. 
[0037] 



if a cleaning process is first started with reference to drawin g 2 at step 1 (it is the same as that of 1 , a 
notation, and the following among [ S ] drawing), in step 2, cleaning gas will be introduced in said processing 
container 101. When cleaning the fluoridation carbon film, 02 and H2 are used as cleaning gas. Moreover, 
since cleaning gas, such as 02 and H2, is diluted and etching by cleaning gas is made into homogeneity 
within said processing container 101, in order to make plasma excitation easy, Ar may be further used as 
dilution gas. 
[0038] 

Then, in step 2, O2/100/100/of H2/AKs) is introduced into said space 101 B from said opening 107 of said 

shower plate 103 800 seem, respectively. 

[0039] 

Next, in step 3, from a microwave power source, the microwave power of 1400W is introduced into said 
radial line slot antenna 110, and the microwave plasma is excited in said processing container 101. 
[0040] 

Since the jnicrqwave LPlasma js excited in this step, the introduced reaction kind which 02/H2 are 
dissociated and is contributed to etching of fluoridation carbon film, such as an oxygen radical, a hydrogen 
radical and oxygen ion, and a hydrogen ion, is generated, the fluoridation carbon film which is a deposit in 
said processing container 1 1 as follows is etched, and substantial cleaning is started. 
[0041] 
[Formula 1] 



+ *0 2 +?-H 2 => xCO t +yHF t 
2 2 



Moreover, in this step, by adding H20 as cleaning gas in addition to 02/H2, formation of the oxygen radical 
which contributes to the above mentioned etching, a hydrogen radical, oxygen ion, and a hydrogen ion can 
be promoted, and KURININGURETO can be raised further. 
[0042] 

However, only in cleaning by the above mentioned microwave plasma, the etch rate for removing the 

fluoridation carbon film is slow, and cleaning may take time amount. 

[0043] 

The condition of having excited the microwave plasma M is shown in said plasma treatment equipment 100 
in simulation at drawing 3 . However, the same reference mark is given to the part explained previously 
among drawing, and explanation is omitted. 
[0044] 

Since only the plasma which the microwave plasma is not excited and is diffused from said space 101 B 
since microwave does not arrive exists with reference to drawing 3 , the lower part, i.e., said space 101C, 
of said raw gas feed zone 1 1 1, a plasma consistency is low and electron temperature is low. 
[0045] 

For this reason, in cleaning only by the microwave plasma which said deposit deposited on the part which 
faces said space 101C described above, it is not etched or the problem that an etch rate is slow arises. 
[0046] 

The etch rate of the deposit to the side which faced said space 101C of said raw gas feed zone 111, and 
the deposit of a part facing said space 101C of the internal surface of said processing container 101 was 
specifically slow, and it was difficult to clean a deposit completely also about the deposit of said 
maintenance base 115 side-attachment-wall side. 
[0047] 

So, by the cleaning approach of the substrate processor by this invention, high-frequency power is 
impressed to said maintenance base 115 300W at step 4 next from RF generator 1 15A connected to said 
maintenance base 1 15. In addition, although the frequency of the RF generator used for this example is 



~2MHz, a frequency is preferably good to use [ 500MHz or less ] a 100kHz - 15MHz thing. Moreover, direct- 
current bias may be used. 
[0048] 

In this step, since high-frequency power is impressed to said substrate maintenance base 115, plasma 

potential vibrates and the plasma potential of said space 101C can pull up. 

[0049] 

Since plasma potential can pull up while dissociation of cleaning gas advances and reaction kinds, such as a 
radical required for etching of a deposit and ion, are generated, since the high frequency plasma is excited 
in said space 101C, the ion energy which carries out incidence to the wall surface for cleaning becomes 
large, and etching of a deposit is promoted. 
[0050] 

Consequently, the effectiveness that the etch rate of the deposit to the side which faced said space 101C 
of said raw gas feed zone 111, and the deposit of the part which faced said space 101C of the internal 
surface of said processing container 101, and said maintenance base 115 side-attachment-wall side 
improves, and KURININGORETO improves is acquired. 
[0051] 

Next, if etching of a deposit is completed, in step 5 and step 6, installation of high-frequency power and 

microwave power will be suspended, respectively, and cleaning will be completed in step 7. 

[0052] 

In addition, in this example, although cleaning gas and dilution gas are introduced from said shower plate 
103, it is also possible to introduce if needed only from both twist of said shower plate 103 and said raw 
gas feed zone 1 1 1 or said raw gas feed zone 111. Moreover, it is also possible to change the rate 
introduced from said shower plate 103 and said raw gas feed zone 111. 
[0053] 

For example, when there are many deposits of a part which are made to increase the rate of the flow rate 
of the cleaning gas introduced from said shower plate 103 when there are many deposits of a part which 
face said space 101 B according to the membrane formation conditions of the fluoridation carbon film, and 
dilution gas, and face said space 101C, cleaning gas can be efficiently used by make the rate of the flow 
rate of the cleaning gas introduced from said raw gas feed zone 111, and dilution gas increase. 
Consequently, the amount of the cleaning gas used is stopped, and a cleaning rate is raised, it depends, 
and efficient cleaning is attained. 
[0054] 

In addition, in order to check that removal of the deposit in said processing container 101 was completed, 
and cleaning has been completed, there is the approach of carrying out the monitor of the luminescence 
condition of the plasma, for example, luminescence under cleaning — a spectroscope etc. — a spectrum - 
- by processing, the monitor of the change of the luminous intensity of specific wavelength was carried 
out, when completed by change of issue reinforcement, it considered as termination of cleaning, and the 
terminal point of cleaning is detected. 
[0055] 

Moreover, the deposition condition of the deposit which is the object of cleaning enables it to raise 
KURININGURETO efficiently by making the time amount which impresses high-frequency power increase, 
when there are many deposits of a part which face said space 101C, for example. 
[0056] 

Furthermore, the time amount which introduces microwave power if needed, the time amount which 
introduces high-frequency power and the timing which introduces and stops microwave power, and the 
timing which introduces and stops high-frequency power are changed, and it becomes possible to perform 
efficient cleaning according to the amount of a deposit. It is also possible to clean only with the RF plasma 
in high-frequency power if needed. 
[0057] 

Moreover, although the example so far showed how to clean the fluoridation carbon film, it is possible to 
also clean insulator layers, such as silicon oxide (Si02 film), fluoridation silicon oxide (SiOF film), and a 
silicon nitride (SiN film), by the same approach, for example. 
[0058] 

They are using the gas, NF3 and CF4, of a fluorine compound, C2F6, SF6, etc. for cleaning gas, and the 
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